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TASK OFTER MO0, 2

¥ay 1, 1960

A need existed fov an Taproved method of dewtroying security-
disposel; a8 Wil a8 under essrgency conditions when the peper contents of
sonvendently. The quality of pepers invoived would represect & wide variety,
a8 TEOTL cavers, | ¢ types, &vd porhaps even move-difficultsto tamn
wxiting or typing could not be deciphered using sny knowo tsoimique. Further,
» minims of ssoke, flmes, Xeat, and the 1ike would be foleralle during
the viewpoint of outsidars.
aecmiion probably would rangs from & few hundred pounds to 20 tons. The equip~
nent frvolved shonld generally be &6 small s& possible. It could be wpscted

Note: Dmta upon which this report is based msy be found in Lebewatory Record
Backe No. 14186, pp 37 to 100) Bo. 35113, yp 1 %o 100; Bo. 15615,
Pp 1 %o 1003 ¥o. 15787, pp 1 %o 100; end ¥o. 16409, pp 1 o 5.
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sadliery Pl sal Qamivistyy, 1f sseled, woadld protmbly dive & 24 yowvided.
Alag, the safws se fing owbinets sould apt W wel o e soninioere for

In & goavicws suvery foasthility evulril’® wier Suk Grter W 2,
sppiioesion in Whe denteveliun of paper. In Wit afferd, Lisidel swpurimmbel
reladdvelly High mdesity JOWs of alr sgaiadt e Wanicg swdaoe of & plis of
pger. Tuls Job artion qppeuned %o previds ¥he mest proaieing sgpeaath Yo
Nigh sustnined seben of aning-

Taan, e indtisd djeckive of Task Gvller Mo. £ W % dvalep &
priarigia of Waning. Winvs bawieg 304es of 509 15 par de uniar ey
Shsegutly, ThEnes of $he Soeend wive alned Wwmed e dvelageut of e
iigriusight Jobsippe Lastawntors having swgemey wpastides wp W 308 1
par e Oodell 1), aad of sn ewpartnmisl Seling desies Sow chanping P
poapmaptbex o wwhing dvoniugs e we in s ssmmreiel fwieabion o2 the
iveh grovp of Nebel 1 iastneveiwe.
wnder Soak Oudar Ne. £ Suning W pariek fwen May 1, 2990, Gowgh Ny 1, 1960,
TEpweinigh TabEe 1n poventinens sefer W0 fhens 1isvel tn e “Rederenses”.
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Task Order ¥o. KK, Wk Order ¥o. II, is also described in this repcrt.
| sy

Initial ressarch with & Pull-acsie re 1ined experimtntal
incinerstar showsd that the cyclone-jet pednciple of burning wek cxpadie of
achievisg rapid destruction of peper at retes uwp o the gonl of 500 Ib yer hr
without the use of suxtiisxy fuel. Acoeptalily low weisaions of suoke, odar,
and flases vere ¢lso schiswved. The eaisaion of fly ash vas sxceasive fur some
locstions of use, But probably could be tolsrated in other sress. W legibls
paper ¢ residus escaped with the stack geses in the later stages of devalopment
of this experimmtal unit. Menual fesding wvan used in losiing the paper in
the ooubuxtion chesber. The e L walt, with all of fts sir ducts,
vas Wilky and also hekvy.

In view of the need for minimal size and weight consistent with
Tapld retes of buming, tha cemcept of air-Pilm cosling of & shest-matal
for Mgherete coobustion of pulverizsd cual, wes then sppiied in the develop-
mant of & pretotype incinscator. With dewign oriteris from the experimental
refrectory-1ined unit at bsnd, the first prototyps was constructed vithout
the use af & refractory Lining mid of & sixze and coufigwstion which were
nove practical.

Tvaluation of the prototyps on Yurning & variety of papars
demonstrated the feasibility of sir-film cooling in this spplication sod the
ebiiity of thia design to sehieve slmost a3 high a buning rete ss the
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b

larger refractory-lined expsrimental wmit. Other performance fastors were
mmm,mwmmhmmmmmmmm A guick~

mzmmmﬁmwmmmw;mw
the pertineat festures. mmarwmmfﬂnwmmmy
Deen setinfied in this unit, sy indtcated by resctions to descustrations of
the unit wod by sdbsequent Field trisls by the Sponsor.

A second prototype wnit, with a slightly modified destgn to permit
811 of the dissssemblsd parts to #it through & staniand 33-lu.~wide Joorway,
wes 2080 bullt and evalusted. Tts performance compared fuvorably with that
of the first prototype unii. In sdfiticn, operstion in & relstively small room
typical of office spece, with either the electric-motor-driven hlowey Or sn
axxilisry gasoline-amgine~driven blover, wps shown 1o be fessidle, but perheps
oot 1deal, because of uoise end best in the room.

A relatively stxple fly-ash collector intendsd for partial resoval
of particies in the flue gas Wi desigoud, constrocted, snd evnlumiad on the
secondt prototype. wm—m%w“m-mzawmwm
mmmzLﬁmmwm‘mw&wmﬁgﬁmw
mm,wymummmmmuhmmmw
tmawdistely sdjecwct to the incinerstor. Further considerstion of the use
ofsmh:nﬁnslamitmof‘mmicimbmmmm
cmm:umlymmmﬁﬁrwmmhimmmumm

oparation.
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ferding of peper ints the inninmwtor. The wlt repcsssute & fensible design
in that 1% 1s capsble of perxitting wunekdlled personnel to feed papers and
Socummts iato an ineinerator such ss the Model I tonveniently sod without
parscnnl. discomfort. Opervstion of the experisentsl fesdiing mechenism 418

Womn stacks of puper in & condttion of clowe packing are burned in
& ponventicnal ineinevsior with satural &reft, combustion is slow singe 1t is
linited o the outside surface of the mass that sventoally becomss soatsd
with & protective ayer of ash. Hanual poking or mechsntcal devices can be
peneive to build and +6 matntain in the hot sone vhen they are applied to woits

From the stove conslderstions, it wes sppavent, during the
foastbilaty study'l) umder Task Order Bo. B, Work Grder No. IIX, thet an
umecnventioaal sppresch would probsbly be neslsd to develop su insinemtar for
the yapid destruction of sseurity-classified pepers md docummnts. A British
Sevalopomnt knows as doun-jet cotustiont®3) e considerst in mn effort to
turatng of coke. e physical force of highorelocity alr jets iapinging oa
fresh contrstible msterial. As s vesult of some of the sir Jits befng
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directel tangentially into a cylindricel combustion chmmder, s in other
contrstion teetnoiori M5} the resviting wortex o tycione motion of the hob
games was expented to force the dialodged pleces of char and witurned peper o
the cutar walls: in this loostion, sdditiona) rasidence time and turbulerce in
the hot celriing ghoes would prosote vapld wd affective comdustlen,
Limited triels of the cyclcoe-jet principle during the wrevicus
Poanibility studytl) vers fomd to be encoursging. Thevefors, a program of
research was startsd on Hey 1, 1958, to develop & full~scale; refractory-linmd
(1) To mohieve high burning rates of uwp to & maximve of
shout 500 Xb per howr of pRper.

{2) 7o achisve & turniows ratio® rangivg frox 5 to 1 @
2 %o 1 enf thus provide for reiuced urning rates.

{3) "o effect coilection of fly ash and slimioation of
fuses such that, &t & burning rete of sbout 200 1b
par hr; the extssion of 1y ash, oke, or oduayr woild be
lov., Unfer essrgemcy conditions st the mebwus
Tevels would be perzitiel.

(b} To achieve, umiur all fntended comditicns of use,

sinplicity and relisdiliity of opsration, witiout
presecting & salety barard to perscmnel and the

*Naxinm vise.
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{9) %o cperwts without the meed for muxilisry Suel sxh
as gas or oil, other than fer initial fgnition of
the charge with & mKteh,

(6} %o achisve destruction of the paper to & degres that

axpuarinental purpases, 80 a8 o provide for flex L3y of operation wdl ekse
Simensions suffictent to provide space for SO0 1b of various Xiods of paper
whan dueped {n%o the nnit o packed form, and with voluse, ahove the pile,
Figure 2 shows & cross-asctionsl view of the refravtory-1ioeld ex-
Twricks vers used to line the cylinder and castabie refrastiry W used &s &
lining for the wweer and lower snds. 4 totel of 16 noszlss wers provided foo
the introduction of combustion air at four elevatlons sprroximately 1, 2, 3,
20t & £% above the botiom of the chamber. Pach nozzle wes & plece of
staadard 2-in. pipe 12 i1, long that could be fitited lster with ssmlles
fuserts in order o introsse the sirejet welocity. The four nozzles st the
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voper level supplied secondery #ir for gas-phase cosbustion in the space above
vosgles, Tirst fros the ports st the 3-2% level, then from those at the
£t lavel, and Sinally from thowe at the 1-£1 level, a8 buming progressed
refractory wall (tangent to & civele 85 in. in Afewster) to Incresse the
Figure 3 is a photograph of the initisl experimenial incineester and
locsted 4n & pewitisg to the 2eft of the penel beard ineluded in Figure 3)
orifice meters and dmwpers. The wper ssaifold supplist e four wecondwrye
seanifeld, Valves at osch noxzle swirsuce ware used for oo snd off contyol of
the air jats. The photopaph used me Figoe 3 wes txken after two of the
instalied in oo vervionl xow of sousles, wnd tWo sight ports in the top of
The Lirst & £t of the 16-in.-dlameter stack was wrappsd with &
of the bullding, wwere sbservations yere ande for fly sash, meole, sl fisee,
Other vest squipment shown on ths paosl bewd in Pigure 3 included (1) »
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wssuresents in the ceabustion shmmiber sand orifice meters, wd (3) & recording
stack gas. Instantensous bwrsing rabes were on d from messurewnts of
the total tdwe of the tewt pwriod.

A lnvge supply of cbsslata talephone divertories wus obtained to
serve a5 & tnifiow type of combustible meteriad which war generally sisilur %o
(5 v 7) seetions dleng the Dound elge; and thus pravidel both loose-leat sul

alor ws losdef with & single cherge of up %o 500 Ik OF paper,
ad about 5,500 15 per kr or 1,400 ot of air wes ngppliel 83 Jet valecities
of from 100 to 130 fps. Averege barndng rates of op to 00 1B yer It were
the cospurstively loose packdog of peper in the wiit, s $00-1b charge oo
cipied nore space 1n the eonbustion chwsber than had bess estissted origlosllys
1t 751363 the chraber to & level shove the uoer (sscondary) siz osexies.
to & ducresse in the syersge rste Of ooming. In adiition;, the peper mround
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the periphery of the shavge Drned fester thin thit at the centers thus, o

of opwration, it wes mutusily sgreed that the offort e & | towsrd & stuly
of the feasid1iity of changing from single-babol operutd

feeling of asller betcbhas of paper ot suitible intwrvals f tine.

A barizonval phuts wms provided sk & sinple westw oy pushiog tha
providad s relatively large incresse in she indtial iening rete. In the course
of nibseguant feedings of 106-1b Incrmsents, the flow of conbuvetion alr we
roduced %o & mintmim for sdout 3 min vhile the losiing door was mooved, the
Durning was intenss, but naitber Tismes nor fly ash wars suitted theough the
span &0r3 however; vietss of charred peper ware obsexrvsd in the stack
with intersittent feeding, mem@mnwwmm
Thus, this aethod of cpexaticn was shown to be Zeasthie, sspecinlly if &
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s

vae of redfally directed ir jets was Loveetigatel. The use of two jets loceted
15 t0 20 in. shove the botton of the chember (Pgure 3) daproved Turitng &b

1y buraing paper &% the periphary 0f the sherge deesuss the veiisl jets
&dpropted the wwirling or eyelons moticn wh the bottom of tiw Shesber,
BoRsIaE was decresawl progressively from 2.07 in. 1o 1.61 in. and them to
1,25 0., to pesit @ study of operating
valocities of abeut LU0, 190, sod 300 Fpe, ve
obtatued st thess Jet valozities were 300 10 400 1b per kv, wp to 586 1b per
ey and wp to €00 1b per by,
300 fos, mmmmmmwmmwmmw

From these tast resulss sl odsarvetions, 1t wae conslwied testatively

thet the eptieus slr~jet velowity for this sxperimntal  with &
36+, ~dlunater condushicon chasdar whs Skout 190 fps. Higher velocities gave
only aiightly higher burnkng utes sad would requive Sneressed blower pover.
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It v wiee fownd N, Wi e semiare of indisuthiant Seuling; the wper
e Javels of prinmy-aly munies {(elight seunlen) seuld ¥ Jafs e
simdiancnnly, sl e Yowr lomil of Jowr prinmy-sir neaxier Yaresd on exly
daring e fian) Wrstat of 4he Shurpss WA ules Ve maber of priwery-air
aoexles in cpmubion (1.6., eight nowdes raWher tham four) and with the noesle
Kiamster dsssenset W0 1.35 inn; e Jub vleetly waw saininined ot theut
98 fps.
mly Aight ot low svarvge Wning sadee of abeut 180 1% par ley But sush
feskisg peviods, ssnsasive enisalon of lomge ylases of shiw asvwred, wod,
Sarisg W wp of S sir alfvr nbandtioni-doleh fosling W sunniuded, Sevk
e, flene, sl dhosts of Yauing Jper vire aitied. emvelisn of the
asing bl wler thens seniitdons Jovedad Lt Joees shesis of Tarmieg paper
e of W chmbar vhase the WMpgVital efr veletitier ware ihe lowet. This
indioshed at qpeviel wristen, Suth o= & cimiml Boffie, & grid, ar wiwe
wheh, Wuld ' ncoled o wintmies 430 lews of Jeogihls witavial in this menawr.
I evier o aanesl Ve omuypever povikiden mave slossly Wefure
tovestighling suth soniesl wegeurss, & ampling devise wos yougmrel in Ve foen
of & omissl~abepad vasket of 1h-anch saress vhieh esuld b hatdh ever the ool
of the stask fwr shawt peviste. Sieopant dmpling with this devios shewed
et an sosesdive sucvat (feem 16 0 133 yieees pv nin) of winened asbertel
lnwger 4hen 1/% in. (i eny ous Simewelen) sampel feen the Fhesk 8t sverege
ouning mise oF fren 500 &5 200 1b par My It s alas found et shubiing
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VELAL Y
26~

off tise Riy JObs Soupledady priew % leadiag retusel the cspypewer fyom & oWl
of showt 3,900 ptesas o chowt 600 pieses during the Juried of lonling and
otuwm %o Mavel Sly-Dlow yetee. Ths Mt chjeckiouhis pusisd of sssvpever
ususlly sorwapented S0 he Jant fuv ninuies of & uning opavatdon s whole

A grih Sov lindving Whe ai3e of the aptertisl eusuping fen the
soabuption chunber vas thin Sonstruchal and swspsuied in framh of the stoak
auit. oo guid comnioted of & Wridanl aplister of Be. 31/3 neh wive seves
(0.0p0-tn. ~imustar visw eud 0.23ph-lu~opuwe speaings) vet ws 1B fa. in
dismober aod 35 1n. in Jesgth. The bulten of V0o aplindeiand grid me clesed
with 16-gape Shast Rell 46 &5 46 G Gy Wlablis or anlly Ssasiitwishs in
e regien of ¥he Govher suis %0 Dhov ovhupd Aubs e Srbelerh Yeglen Yhewe

Pigwe b shows & Crune-sesiiened viov of he nelifinl vy, tnsluling
e geid ok the other changey. In gl 10 of the suksopamt Yt ae, Abe
el yrovenind the sompt of Tiy Suh aak winasd poper in A leagivle sies
renge theve S35 Sooh. The grid 468 w0t Yescus plugget Waile busning W ix
poien up o Y000 2.

In 2ioe WiNh be ehJesttue of Sevalcping as compett & Wit w8
posuidle, e hoight of Whe wit vae wolaul by lestug wi¥ e Jever 18 ia.
of Yo Suming chmbar o0 @oun in Pigwe 4. The ewiginal Jawest Jeved of
iy, A o set of Jow heriwesial wessiee (stmind 2-in. pipe) ws Shavelied
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FIGURE 4. CROSS-SECTIONAL VIEW OF MODIFIED EXPERIMENTAL INCINERATOR
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0 provide secondery &ix above the losdtng &or, vhigh vie sovel 4 & leowr,
500 13 per br, which showsd that the origioal volume provided fur & lsrge
tesis.

vers pointed radislly instesd of tangest to & 25-in.~dianeter circle ss they
hed Yewn previsusly. This nev dlrection was swiscted in sn sttewt to obtain
tlon and miving of sly ia the centyel region of the chandey that
might vesalt in an Isproveseiit in the s e Durning. The resits showed &
mericed rethiction In saoke emission vateh previously had coturred in hursts, up
fignes adooting buyosd the exit of the stack wes less frequent. Rowever, thw
radially directed sescodery sir Gestroyed the vortesx or swixl over the bed
a3 theveby reduwsed the buming rate by searly %0 per cent. Furthey develupsent
eed in the refraztory-2ined unit. Twelve eAditicoal borizental noszles
tangent to & Di-in.-dleneter circle. Théde noxsles, together with the four
lavger horisontal nozzles, mﬁmfwmmmm sondiny-air F1w up
10 shout 75 pee csnt stove that weed in previcus tests, snd necessitetsd sn
incresse 1n the total fiow of sir veguired by sbout 40 per cemt, 10 & tetal of
2,000 cfm. Subsequent tests reveslsi that the mriesion of mache vas slmost
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conpletaly aliminated by this increase in seconfery air. The fvequercy eof
Tebtes of about 200 1Y per hy, the swole il flewme wers Cowpletaly i
fiames to less than & toial of 1 to 2 uin per howr of oparetion, sir wa
sapplivd to the central cote of the burning clawber by mesns of wn axixl duct
{3 1n. in Slmeetar) installed shrdugh the bottm of the Inctnerstor. The
me»&rwwmmwmmmmmmwmmm
the unit so aodified. (This solifeation 13 vot shewn o Figwe &.) The
fivat test vas run with ome 1.5+in.-Afmeeter jet of air dirscial upverd freom
s lzvel 28 in, above the botser: of tiw stemder. The seecnd involved 36 jets,
sach /% in. in dlewster, divected velinlly cutwerd and loewted wlong the
axial &uct wp 2o & beight of 15 1n. shove the bottem of tha shenber. The
third fest vas confurted with mn incwenssd aly fiow, cvtained by suisvging
sone oF the 36 Jets to 3/8 and }/aeim. in dlwmeter. These three wxperisentel
moditivatione, however, 418 not proiuce & sufftsient
o yareant the itoctusion of this type of cantyal oot in ey subseguent deelign,
mmmmhmmmuawu ages Such as interference
Jo &1l but two of the 3% test runs mede in the vefeme
wxperinentsl undt, chsolste velaphone hooks were durmied ss & stasdard charwe
anterisl. To chack the effect of using other kinds of paper, W Iuas were
mads using & typicel sssorimnt of latters, foldevs, sud BoRll, beund veports
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frequntly in erder to maintain high, tut not excessive fine-sas temparstoy

of from 1600 40 1500 ¥ this wes necesmsry in order to obtain mexisus eustained

for typionl fils papers were 500 %o 520 Ib per v, which comparaed fa
The total welgit of the wxperinmntsl refractory=iined Wit var sp-

wilt showed BA% the oyclpne-jet twingdpl ;
mmawﬁmwwmwwmnww
missions of moke;, fumes, ofur, and

paper s bliows ouk the unit in the fore of & Light-gray bhese. ¥With s grid
Installed gt the steck st of the duraing chawber, no lsgible smberial lsrger
than 316 1n. {in soy one dlmemeion) escaped from the wmit,
m{l)mmm mxm RDDLS
%%mrwmmmu&smﬁmmﬂim{ﬂmtm
sathod of feeding mewally sppeared %o de inconvenimst snd perbaps inmlegust
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the conbuadion sir to the snlvy ports. Forther work in this commection is

seversl yosrs in can~type combustion chasbers for conventisnal Jet engtaes(6)
and 3n other gaa~tubine esbustors T18). This type of cooling s meconplished
wmmmmmmmnmﬁwzmm,mm
p kix, froa many suttably plssed lotvers or soall slote in e
atisat metal eparated by ab mmalar sphce which serves ai & plemm chiaber
siy for the cosbustion of aclid fuel in a bateh or Tined-hedl
process. However, Usls type of on wpenred to peit xperimetal

iovestigation sfaed at reduzing the sizs &) weight of the cyclone=jet psper

was startel in Novesber, 1938, conturrent with the develogment af an sxperisental
his wes followsd by the ecnstruction of a second protetype mailt starting in
Rily, 1959, sl the preparstion of wovking drmwings (for ihe first fev
profuction units) starting in Decesber, 1959, ax described in the following
sections of this vepart.
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At the csnclusion of the experinmental work with the refractory-lined
incinerator, most of the factors besring on the design of & prototype it had
been Astermined, as follows:

{1) e turning chember woudd e sbout 36 in. in dlmeeter

and 5=1/3 to 6 £1 in hefght.
(2) Adrwjat velocities o2 sbout 190 fps wuld be needed,
md the muber aat plasesent of the prinscy= snd
(3) The alr~flow rate needed would be in ewcess of
2,000 ol beckuse of ths need for sididions) air for
4he licer avd sarve s coubustion siri therefore, it

Aftar & peciod of detatisd design of all the yerts, the prototype
ndt waw constructed. Figurs 5 shows the prototype on the right and the
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Ixrger sxperimsntal reafvactory<lined wnit on the lefi; at thias stage, the
Prototype bal Desn sompleted to the extant that preliminary tests with s
sxlating air supply had besw in progress, tc evaluste yerformsnce snd to
Qeteraine the chenges; If sy, which would be needed in the distribution of
The shell of the prototype had mn outside dtewetey of 40 in.
(42-1n. cutside Qlsmeter for the Planges) end & height of 64 fn. o the buse
of the flue pipe; sud was made of 16-guge Mild steel. ALl of the cosponents
vithin the shell, ineluding the codustionschamber liner, the arid, md the
tharpgl-radistion shisld whitoh was placed betwesn the Iiner anf the cutsids
shall, ware mads from Type 30k stainless steel sheet metal. |
Figures § through 15 shew dissssadisd or partislly sasemhied perts
of the wnit. In Figurs 6, the wpper pert of the ahwll is resoveld 20 25 o
show the plested raliation shield of 26-gage Type 30k stainless steel. In
Pigure 7, the refdistion shield i resyved wo ss to show the ceambustion chedber,
f.e., the 15«gage Type 304 siainless stesl, atr-film-cocled liner, with the
vertical rows of staggered leuvwrs (1/32- x I«in. gep) and vorzles for the
entry of the combustion air. Figimwe 8 s snother view of the lioer vith the
and lower confcal sections of the liner, Figures § and 10, were mads to de
Joloed to the oylindrical sectien, Pigure 11; bty slip-fit flanges and cotter
pins. Pigure 9 miss shows the grid (wlso Figure 12) attached to the upper
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Pigwe 13 presents the detten sprtion of the cuter shell with a disc
chasbur. The niddde section and wper oons of the owber shell, essh with e
shamrvetion powt, sre 1lluwstewied in Pigares 1h and 15,

Pigaae 16 s & photegwaph of the fintshed fivst pretetype incimssator,
insluding the aiy dlower and motew, intehs wuffler; imstwument pavel, stask, sad
openings in the ldner oad in the sadintien Ahisld bobwesn the liner sk the swler
from Wype b sipinlass stesl, in lioe with the constrwotien of the liner proper;

The oAl wight of the sismbled wnit, inciuiing the dMiewer aad
motor end emeluling the stask, wes sbeut 1,100 1b,

During f£isal esseshily of the puetetgpe mit prior te the first test rom,
Semperature~-semsttive peints (Tepileg) repeessuting varisus welting points p to
1500 ¥ weve sgpided %o mull selasbel smens of the stainless steel limr, %o
permit deveralontion of Ahe Jiner Seupeveture in subesgent Seet yums. Alse, one
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taperatires 414 vot excesd 1500 ¥, il the outside shell remaiond
coel o the toush vith a Lare hand. MHaxisos instao 18 borning reves up o
370 1b of paper per b were schieved for pexrdods of up €0 30 ain. However, ihe
overage Yarning rates for the fifet howr of operaiion on & 250-1b bateh of pager
wars sbout 285 1b per M, The smxibnn Instantencous tning ratss vere reached
The Gifficulty in sustadning the higher buming rwtes sppesred o
sten Orom the lack of dtvect fxpingenent nf the winejob ol on the oharge of
buning puper. Prom obeexvations of sir flov slone in the eapty wnit, sod of
in at MWgh velocities. Wnw, 1 9 ed that modifications were needed in
the mrmungemest of the mete-atr jebs in order to obtain desper panetration of
7o this end, in the mein bumning zobe below the loeding door end etinl
in the oyiinderisel portion of the linev, four siditional posslos vere installsd
&t & horisontal leval halfwiy between the two originel levels of noxsles below
additional vozsles, Thus, esch of thess 1 nourles was 1~1/8 in. in incide
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dwnder and 3-1/8 ta. leng, aul wen Rireetsd towerd tbs canial auis of the untt
end $520ed 30 Sagene doummed. Aot e asiize lagth of ewh moatle Yes
allawsd %0 prolovs Dnssde Ve Xinew, o fnowe st the ssevespeaiing Mty jote
woudd not be dafiestel teegeiiedly W e Migh-wiloeity evirling aly fwen e
lowmes. Tis srompuent of siv rensles iagmeved the bwniog Tedes sud Jeunsied
burning swbe sbill devresesd apyueshibly o5 Whe nuss of Jper dsrenied Awrteg
Vs conliguation af the Wosten of e Yuming chmbur ws than
ssue asspuiiy 18 $u. in Gleuster o0 the Wae sod 7 1n. In hedght. This provided
» winenlor, V-uhaped wovgh 84 Was vny Movies of 1bs ccabuation shanbiw. Ad-
oaah 3-3/8 in. In Snstie dsustey; WeUse wive LapMalel thesugh 108 lewer oone
of the lisew, vawe S20ul 90 dngvese Sommtvd, Wk vave Yengemt o & 1P-in.-
ssorisns, sueh of dmswmaaing Sive, 90 85 1o e spuvatel by 1/26-tn. gupe) U,
yoavision wes made Ser fllu-ossling atr 40 fiov dowwwwd sl siwasd slsng the
The hewe changos 15 b Jevir pave of W Wanmisg Gaaber tspreved
e venisg yebs Suring 96 22002 vwnewt pevied, et 2ot 10 Vhe dagres Seatrved
fav Bigh-vude, wiagle-Bobeh epiwetlen. Neversy, the we of Se qpamting
pownist v ntndadsed.
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batoh faeling of 12-1b doeresnts. The tnteemittent losding was Sone memally;
Without & fesiing wechicies, The atr suply ves st off Guring the 10 %0
stack-gas texparatuyvs sucesded 1600 ¢ fur poriods of iess than 30 see Swnedistely
rages of telepbone books, wers ool st srevege sustsined rnbes of 700 11 per
ke In ths few tests with newspapers, instantsnsous durning rates of iver

of sbout X0 ¥,

Toe agltation and turbulenes shilelh sontributed to thic high baning
rats for nevapapers also ccessionally emused some looss papers 0 be blows 1wp
from the charge to positions sgainst the grid, where they mibesquently burosd.
cardnrization of the stalsless stedl grid aof subssguently in the burning awey
150G 7 st tiaess but, sxcept for shoving melstkte warpegs, it sueqeset
novspapecs. A3 » resnlt of thase tests no changss in the acighml desiga of the
air-fiin-cocling lovvers were neds; URY, The grid wes repleced with one
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on the combustion-chmdbue dotion st (s el of sach test mm. Couee ly, &
extondad affort was nade in sn atteept i0 obtain completa urnout of the vesidue
investigeded, along with changes in the cpsemiing prosoduve, as 1isted below:
{1) Ao snomlus of perforsted chest metnl vas placed
horisontally shout b in. sbeve the bottom Junetion
af the to lover cones, 16 mppors the resitw s
heace to allow alr to cireulate upward through it.
{8) With the aumilus removed, four fire bricks vers set
on elge in squally spsced pesitions, in the bottom
efrculsy 7" trough, te intreduce loeal tirbulence
{3) With the fire Wricks rewoved, Ase four mir noxxles in
the grid. Alr witheut svirl wes then mgplied via
2 roles, esch 1/2 in. In dimsster, drilied newr e
(k) A shangs in opereting procedure vas wxplored. This
inmvoived stopping and startlag the air flov st sbout
S-min intervals neaxr the end of the uwoing operation,
in srder to sllow wibued peper oo the grid to drop
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solt Decose fgaited by the paper shich wes stdll
barning &t the bottom of the unit. Tnis podifisetion
of precetme s ussd during wost of the s wads
to svalvate the other changes inficeted in the follow

{5) Toe origiodl Tour nozzles in the lowes limg tone
ware poftified to Ylow four 5/0-in.~dimeter jets of
atr in & direction revarse to the geneesl swirl
patterm. This was one in sn attept to reluee the
sendmicy for the paper at the tottom to svixl ol to
be Liftel up to the grid neer the end of the buming

(6) An obetruetion &n the form of sa samis of pefo
hortzontally about 12 in. below the feeding opwing of
the liner, in so stbegt te bolf the swirling pepw
Sovn close 4o the Duralog monk.

al starting the flow of alr sexr the snd of the buriiny pericd. Bowwver, even
in sadl smounts of 10 to 20 pleces ab the ewd of esch burning pericd. Bevauss
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scoompantsd by & detrimental deorsave in the rate of tureing, the fowr original
ooszles in the lower liner ene were postored and the 24 seall holes wers ciosed,
of mudiiary hest or fusl. An slsetric heating coil oparatiog st & dull-red hest
sousing of telephona-book peper reer the end of each single-tatch burning
oparation. The effact of the soemulation of ash over sn extaxied pariod of
deterained on the performance of either the electyic coll er the coke trigueties.
| The winrnet peper residus shich vsuslly soounted to caly & frsction of
o pound in velght wis mowt mccsssfully slisirated by sprinkitng whout 1/2 st of
kerosese over the residuml paper 1odzed iu and sround the slactric besting
slesent, Ignition of the Werosene £1lled the combustion chesder with fises, which
After u discussion of thess vesults with the Bpouscr, it wes dacilded
$hat the upe of su electric coll, ¢oks lriquettes, or kerssens would vot be
Peasiils witer smrvice contitions) snd that in this wdt the wadwnsd residue
m&mmmmmzwwwmwmmstmmambuna
ing period and igniting the restdus mamslly with & match.
fod, an appreciadble incresss in the nomslly slov arning rate wes ddtained by
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uwiburned pspey &t the Wottom of the pondiwtion chaader, Tils provedure was aufe
asl inoffensive in the 4 : 3 undt, as the metal tespersturess wers low
Guring the fHml burnout period and conssqoeetly it wes prectical 4o Yurn off the

The above-dewcrilied sxperimentel svalustion favolvel o total of sboud
65 test runs, may of which vers ralstively short single-bateh operstions. In
these rms, the aly vas suoplied from & laborstory blowse snd motor, sof

180 degrees, sod & new reciungular inlet dust

ol adr dseper wers iostallasd so as to it the new
{2) A naw Dloves s motor aseewdly wes obtained fyom

requiresests of 2,400 ok at & static disoharge

s thely No. 25, M§, Industrial Eshwoster, Arrsoges

ment b, woldifisd wheel &lmseter of 412 in, vith

® 3,600.rpe, T-1/2-tp, 220-voly, 3-phase dxipproot

woter Al & mignetit stsrtar.
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{3} To reduce the notse leml during cpersticn, =

& &b the Indet of the Blover.

& cylintee of wpandel wetal, wgped with Tein.-
thick Floergiss, 04 v enclossd with an opane
sniad woudén Hox which weE &lso lined with l-in.~thick
Hbergise.

(k) A wotsy rncnwter wex providsl for the ssesoesst of
Fitted with o Maltiog stop, which wes sdjusded s> sy
o provide for the Gesired air flow for the reted
operution. With the alr-femper hsndle st thie stos;
the stakic pressure in the plemm was 4.3 in. of water
whan the unit ves dapty (sed the aly fiow was being
chached) .

{5) Tvo hesvy~wive Chrowsl-Alumed thamocouples {(one se &
spare) wers provided for the meammrement of the flus-
gae tesparsture. A SiweTly-Trol {nstruesnt {obbained
fram 0 to 2000 ¥ swes mounted on & stend with the

{6} An mctumd
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{Figure 17}, for uee in setimeting instatareous

the slr-dsper throttls is st at the operating

£ 10 per cent by resiing the shack-gss
temperature and then referring te Plgare 17.

{7) A= ¥ deacrited, & hinged device for opening
on the wmit. |

{8) A stack was dullt to £it the location s
o dischargs inte 2 Wil moath For asplvation of
covling air into sn 18ein,~dlsmeter, 16-gaae udide
Mmtmatm, wiich fnclined wpward &% ao
angla of abowt LS degreen. Alsc, &

(9) A spare geid and sleo & spare V" band copling for
the flange st the base of the stask wers provided
&t » liter date.

Jarger quantittes of paper consisting of discarded file pspers, sssil fide cards
in cardbosrd ox¥tans, paper from veste bhaskets, and a swsll propeation of
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FIGURE 7. CORRELATION OF BURNING RATE VERSUS
STACK-GAS TEMPERATURE
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chxeged by samaml, intermittent-batch feeding. The avarage buswing rates
end of thess two tests aamted to 16 st 9 Ib, or 1.5 sl 0.8 per sent,
During AL of the experimental burning tests with the prototype
of finely Aiviied fiy sy, was visible rost of the tive; virtually sll of the
noncahustinle ninera) nattear (mih) Ln the paper (5.8 per cent by weight)

grif. Bxept for ons ar two occaaions
sived pioves of char sl paper.

uring dmonstrations of the incinewtor axsesbly on Jue 11 sod 13,
1950, the Sponsor wes fsaillisrized with the prossiure for opersting the wmnit.

Yor the incineration of & shigle batch of peper, & chmrge of 200 Id &s
losded. After ignition of the paper with & match, and whtle the five 1s bedog
obeervel trrough the sight ports; the sir rate is intyeessd in steys of L/,
1/2, 3/%, to £ill Virettle over & pertod of sbout 5 min, or until the firve is
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wall established. Bwally st the sodf off Wout 1 ko, this chasge is burned out,
oicapt K & fer 1ooae places vhiich acoueishs &b the grid mod which fall dn
s the Bowsr 1s turnel off. Buming ia then completed by re-lgniting sod
operating for 1 or 2 nin ab an wir Fiov corresponiing to ths "1/2" postiion for
pper tiwotile. 1f o operate awﬂmmmm
Turnont cxn be bastansd by poking after 1/2 kv ead by increash
the alr-fiow #abe vhen the last pils of residoe bagins to Trew speet,
mehm{wwmnmmwmmmw
pipiE) cin e sehieved bty manoml foke k fesling. In thie case, the
inittel) chioge shoiid be sdont 50 Ik of peper; the air-Tiow rate mwnild sgain be
frereased pratumily during the first 5 ain of o . As suon a3 the fTire
opénsd and & sl batch of 10 o 2% Ib of piper 25 fed, In the cowree of
storing the alr fiow io the Follsthyetile posttion sfier fosding, A gradukl
1zcreuse in sir flov over & peeicd of wdout 1/2 min 1s recomended, toavoid
momentary exceselve burning rates dus to the burming of the Joose, Preshly chergel
peper. BHack-gs tesperiture shodld be kept below 180D ¥ by thaettiing tudk
five swde no B8 1O keey the level of the charge &t s positicn sbout 1F in. belew
o botten off the fead nce. Mghay bads 4o not derive Tull Denefit fras
all thres of the domtmsdly pointed alr jebs in the lower pert of the eylinfiricoal
Mner. This is slso trus for Iower thsn norskl bed levels. The achi b of
paxizoe burning rates i alio Dvored Yy successively charging sl incrisesnts
{10 %0 15 1b) of paper, ss tuls sise of incresent charpe nesassitabes Proquent
Ioading, which pyranotes lcoser yacking sod be x by the aiy jets.
tning yates. This technigue is perticoisrly usefol newr the eénd of & long

SFLRFT
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van shield sndl insulate soy residual wiburred paper, snd thus provents it frew

favorably ingrasseld with the parfenmose of the Tivst prototype. To peait
farther smplattation of 1ts portability, stemsing from 1ts low wight and slmple
dotwsy.

consldered micessive for soae of the intanded locations of use.

In July, 19%9, work wvas bagum on the re-design of the Incliusrstor, %o
insorporuts selscted vodifications, and on the laboratory construetion of &
seccod prototype wnit. Iater, under Task Swder ¥o. KX, Work Owder ¥o. II,
further relxted sffort wes performed. This consisted of (1) the design, constroe-
tion, and evalustion of & simple fly-ssh cellector, sod (2) the investigetion of

% ¥
" :
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sugine-Ariven blower) for use with the unit operated in & msall rous typleal of

Chmoges in the design of the second it wers nede o permit all of the
parts, in the dismantled condition, to Pit through a stasdayd, 33-in.-wids door
opsning. Memxmmmwmwmamm
& poxitfon shout 1 £t higt thas previcusly on the outer shell {Pigwrs 16); wod
memmmammmmmmmgm
Wsﬂ@&%%mm&@nmmmmaﬁmm
the liner, Also, the Junctico between the o#l section end the lower
contcal sscticn of the liner, which previcusly wes a slip flsoge, was replaced iy
& welded Junction, to minimise warpage aod sir-leskegs prodiems snemmtared in

In sfdition, the cleanout opening in the lower cone of the lfnsr wes
nasded. HNowever, the circuler sccess port nesr the doteas of the outer shsll was
Junetion detwesn the grid end the uwper cone of the 1imer, & band wix wlded to
af the wnit to the left of the lealing doer.

SEGRET
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the Sseper handle. YThe matal desper<hmadies exténsion wes lotg soough 3o that it
rested in froot of the el grip oo the &or lstch vhen the air dsaper was open
{L.e., the throttle was in the Full wesn position); thus, the door could not be
Type 300 1S-gage stainless wtoel wes sgain used for comstroction of the
1iner of the sscend prototypé. The srTesgesent of louvers (1 In. long, with
1/32-in. mup) woft mein-sir nosxles Vas the ssac &35 In the Tinal version of the
tirst prototype. Nichvoms § wire wesh wes utiltzsd for the grid, ss 1t bhsd given
gead sexvice in fisld trials of the first yotetype. Exewpt for the stack, thw
instruseuts) ves wery similsr in sypearsoce to that shows in Plawre 16, A short,

Twenty test rns vere wade vith the secend prototyps before it vas
shipped to the Bponscy. The langest lurniog perisd ses obtained in the cowrse of
& test run 1n which 1,000 Ib of talephome~book pegex were fncinerated. In this
Uy an avesege rate of 350 1b per hr wes attained wder restrained cperstien, in
1800 7. Assorted file pspers, ineluding cbsolste reecrds fros an inmmance
serg burned in seversl relxtivaly short test runs and devonstvations for the

In general, the perforsatis of the secend prototyps cowparsd favorebly
with that of the first wdt. AV & raded aly flow of 2,400 cfe, the static
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wife

s obtatoed in & routine wir<flow chack on the eapty wit. Thus, the stetic
p of the mictod prototyps wes higher then the h.3-in. value for the Sirst
mmmmmmmmmmmwmamsm
Ihe resisticne of the | we 5 wive wadh of e grid 50 gas
mem?mm: widch bad danaged a previevs
Type 304 y¥s atenl grid, sppesred 1o Be falrly good, Howver, the nee of
& supplesniscy grating below the goid wae glvea consldsns
protectiog the grid from direct contect with baomtog paper. Irief triuls wre
nade with & teaporsey metal gesting sbhich consisted of & Yo-in.~diemetesr Alec
of purforatad stweb mrba)l (Atecnd M e,sswz.ésm}m
he cholee of & Bdtahle material for sk & grating nerrowed down
rether frogils wnd ralstively dosily. Therefore, the use of such & proticiive

mammmmmmmmwwwm
by threttling of the wixr Dow.  Boeaver, o viey of the lsck of definide Suts

on the service 13fe of the grid, ot of the relative crlsjoality of ibis componsnt,
it was recomsended to the Spotscr that » spere grid be provided with sach unit.

SECRET
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Slight, tut progressive; warpage oF the lower outer cone of the linkr
It 1s belisved that ihis soniition san be tolerated, with no tupiirmect of the
perfarsancs of the incixerator, Bowewsr, it vas recoesenied to the Sponsor that
a mbstitution of Type N0 (25 Or = 50 ¥i) stalnless steel shest for the Type 30
(18 Cr ~ & M) ould e made in futive units, in order o imke sdvantage of
thw iocressed hest resistance with enly & slight adfitions) sost.

An offort under Task Ordar Wo, KX, Work Order No. IX, wes performed in
conjunstion with the activity on the wetonk prototype unit, his wes directed
vowsrd the explarmtion of a simple, lowsprasoure-less ecllecting device (fiy-
ash skismer) fo use s reducing the fiy seh aad unbuwrowd bits of llegible char

It waa sstinated L3et 8 sooventiooal cynlond collecior capeble of
ammmmanmw:mmm&wmm
wsosh &5 lavge ss the incinerstor snd would probably cost as mch s ar move
b about & in. of water in order to orewts & high-velocity spin or &yclons sction
ad to overcose the friction lossss in & collscting wndt designed to resive sbout
80 o 90 par cent of the fiy sab. It appesrsd that in s unit for ues with the
Model 1 Lroinavator, s collsetisn efficiency of about 80 per cent sight be reeied
10 crder to setisfy the vore rigerous fly-aeh codes in sowe of the wrben sress
of the Hoited States; bowever, it was belileved thet, in many sress of the world,
1ower collectios efficiencies might b accaptsble for this type of incinerstor.
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of fly sal in wash the siow mannesr &8 iz a cyclose colleater. Thus, the lmger;
nanvisr particles wre tlrown to the periphery of the flue pipe vhers thay, simg
with s ssell portion of the flue gas, a0 e "ckimed™ off thrcogh an SOOULUS
mentioned eouventionkl oycloow oollecter far haniling the sutire nesds of the
Model 1 ucit. As anly the leawger sizes of particlas wadd o sxpected £ be
present in the “skiawd” gex, the sall eyclone collector waild fuetion
sdequataly with o ralstively smil presmne loss) this wald nob necessitate »
ficiaony collector,

Figare 18 shows & sketch of the fly-sideskizmer arcangeesnt waich s
24 in. showe tde fncineretor. The akizwwr suxdus ws formed by drserting s
Tein. Jangth of Ue-in.-dismeter Surt condentric with the 16-in.~ilsmeter e
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FIGURE I8 SKETCH OF THE FLY-ASH "SKIMMER"
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.

it te 10-3/% ia. In Qlameter, to provide a ststie yreseurs of ebout 3 in. of
Wiy In dhe soycll. This pressure ves sulffictent to divert sbowt 10 par cent
of the total flow of fluw gases into & through the oyclonss. The met effect
Was that the spevating static pressure in the plenmum chasber of the wit wes
mmmam.wmsﬁam, sideh wax st111 within the mexime pressurs
of 12 in. of wiar - from the blower.
test yuns in emeh of shich 560 1b of elephone-bock paper were burned, wd in
one test run of 500 1b of asscrted file paper. On the bests of the known wsh
contant of the telsphone-book paper (5.3 par cent, by weight), and the mesmesd
a8k content and weight of the saterial collected in the contalner Balow the
cyelooes, the oollsction efficlsucy for the inaral ash present in the paper wes
foud 1o be 30.8, 30.9, and 29.0 per cent for the three telepbone-took-paper
teat me. The svarage ssh contect for the sasorted il peper was mot detwsalned.
the fowrth tast yus wee found to inffcate that 22,0 per cent of the minevs)
the pluee wen lnproved mére by the collection of this retertel then by the
atove-indicated reduction in finely divided wineral sstter. The norsel grey
bare peraisted, Wt Geposition of bisck flakes of char in snd syend the
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ash skimper g November 23, 1959.

was an inveatigetion of ineinerstor operetion in & ssall, typicsl office room
Vith toth the electricmotar-griven blowsr A = swxdliary,

drtven blower.

The room selectad for this instellntion wes sbout 11 by 22 £t wth a
92t celling. It wes on the %op £loor of & four-story bullding. The oculy window
for & 16 YNy B6~in. veetangular opening left for & borizomisl flue pipe vhich vas
20 in. wide wnd 10 in. 1in hedght. A short length of vertical fiwe {16+in. in
duct, which extanded sbout 3 £t outside of the allding. In the 3~in.-vide spade
batween the horisontal duct and the concrete block, two sheets of poltshed
stainless stesl bent to & corresponding rectangular fors wwew mounted with 1-in.
spacing to serve as & therwsl redistion shisid for the tonorets block. Aluainim-
foll-baoked Fibergins insulation was placed ageinet the cediing over the stack,
and in the 1/2-in.-high space betwein the invinerstor and the concrets fleor.

The sndifsry gesoline-engine-driven blover assmbly for this stuly
ves sle Up 85 a copletely zeparate wit, sincs the slectric-mokar-&riven Liower
was a0 wmodifted No. 25 ¥ Buffwlo Forgs biower with & 17-1/2-in.-disster vhesl.
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mmw%hwmmmmsmmmmmau
shaft far mounting s V-belt shesve, wiich facilliiated ariwaging for & gasoline-
engine drive. Whe driven st 2,000 rae, this Wlower had the ssne gupacity ae the
uodified Bo, 25 M¥ blower which bl 8 14-1/3+tn.-Stssster Vigel ood was dlrectly
driven from the 3,450-1pn electric zotor, The bed of the blover s sxtended to
pemit souwnting of the gasoline engite.

A single-cylinder, Wiscousis alr-eooled g  wngine, Bodel AURL,
9.2 hp 8% 3,300 rpm, wan obtained sod coupled to the Wiower through poperly sizad
V-belt sheuves. It was found that this sngius started essily with the mannel
starting rope end without dfiscomweting the blover. After the sngine governor was
edjustes and the scgine wks "run in® for & few hours, & trisl tast vas rade with
mmmwmmm hamxymwmmwmma
in Aispaswbling the incinerstor snd im ye-ssme toe untt and sstting wp the
{nstalistion within the room; this entire sperstion trvolwed abeut 6 hr. All
pf the components peased essily through A standard 33<in. doocrwsy. 48 & pro-
caution against five nasmsd, The fuml tank was remcved from the gasoline éngine

operating noise and to discharge the toxic exgine-exhaust gasss outside, the
mulfler on the angine wes replaced with s sesll tractor suffler ank & length of
axsociates on December 16, 1959. The first invelved a descastratien of the
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pavinsstnl sl of e Seniiing nesbunien, which is dcomxibed lehur in tis
ik with Yo gasskine-mgine-drtven Mowir: A 000l of ahoud 200 Ib of ssagrtad
e ppas v Wmel ok vanige 00es of thewt 300 1b par lu Wils he

Neenwawmeis of the sumi Solessity in vwdous parts of $he sems yiskded
ke of fven 96 o 306 Aeeibets vwimn the Wit Yoo qpuenbel With the slsevie-
tor-drtves Wame, el foes 205 o 112 dnsdhels viam e gaseline-saginpdriven
ouwwr wme wal. e beshgroual scwdl Jevel $n this e sapeead O W 76
inkiooted chee e ssupisg Wi 20 Ristwesefil; netas Javals vy 40 110 deatieils
s lsnied in aeny fndvetedal G-

A Sk Dur e yysstuse of epshon nomanids wiihin the oo sheownt
.00 yar cont sy Ve itee eplan Awteg cpeuiion. This v wl) Wlow
4y SpeNre. ly s o of the Sunewivaties pated, shish Senivel shos
3/8 bw, he Soen Sepuseiure Mk tnavensed Wy s 30 ¥,

2 : 2 & 7 B F X X X" " ¥
e Mok ) 2eslamvnbeyr S5 Vil offies spuse vl e quitte Smnihls vler
envgmey wnlithes wvsts & gealfer sagles night ¥ reptyel on an ailtewy
oy st 40 fvdve n ady Mower. Pistme of s sulshiwily high naiee el
Wb etiher slaotwionsier o gomkineanging dvive ank 4he hant ghves off W O
voum, sowiise fally spmmiten Wiihdn scubh apene wecké e ammaring o offtes
pennsl waking 1n e meny, uiess speaiel tnvlellakions wive previded %
uinknies 8 20400 a0t W LveNEs in SENPRE.

SECRET

Declassified in Part - Sanitized Copy Approved for Release 2014/01/06 : CIA-RDP78-03642A000900050002-5




Declassified in Part - Sanitized Copy Approved for Release 2014/01/06 : CIA-RDP78-03642A000900050002-5

lll\l;l
=55

K, both Blower i S8, selacted spare paks; the
r stack, sud weveral tools and sgpiies nedel to sssedble and instell
the untt. Shipment wes wede to ey tsdicwted sddveas oo Jammry 8, 1560,

Exparimental work with the sscond prototyps Nodel 1 fnctomretor
confixwed the abdlity of this type of untt to dastroy papers aml Sccuments rapidly,
Paly, s convenieatly. It elao dessastretsd the portebiltity, st the ssas of
sasently sl dtsesseably of the unit, Opermtios in 8 relstively mwil xoom, shich
ses typlenl of office syace, using either the elsctric-mctorwriven blower or an

Lary sessline-angins-Sriven blower wes sbown 0 be feasille, tut perieps
not 14l beewuss of thx sssccisteld inereased ncise sad howt.
11legitle pleces of char, & tiwily simple oollectar, such &5 the wxporimental
with the Madel 1 it vhen reduted anlasions e reguired.

T Riskrons 5 vire meeh materia) used 1n the grid fn epected to
Povide x renscosbla Barvice 1ifs &2 st least & monthe 1f the weeress urning
Limdt the flus-gas tesparatires 1o & mixtwom of 1500 P, Higher wergenty ratas
of Warning would wdoubtedly shorten the 1ife of the grid, tut 1t 1s sxpected

SECRET

Declassified in Part - Sanitized Copy Approved for Release 2014/01/06 : CIA-RDP78-03642A000900050002-5




' Declassified in Part - Sanitized Copy Approved for Release 2014/01/06 : CIA-RDP78-03642A000900050002-5

SELUNL i e
56

In ordsr to achieve sdded hest resistance, it 1s Deliwved that the
Iiner materdsl should e shangsd from Type 30k to Type 310 stainless stesd shest
grevings, as deseribed ix the next section.

Snoinerwtors wuld be required for verious installations. This need sffered su
It vee mibssguently decided Ty the Sponsovs thet four Model 1 incinerwtors would
te mate by b comeceisl falwioating coapmy.

Wnile many Srewings of verieus Xinds hat besn prepered fn comnection
WIth the wXperinental wnits, some of thess were stwple sketches. Tt wax thum
sporrsot that & coaplete st of drwilngs hed to be prowided befers the Tour
inclngrators could be Tabricated Yy » comuercial fim. Uowsvew, the cost of & set
ttept 0 nticipate s provide for the sy possibls Tedriostion and operktion
Jrobleas, In view of the Twst that the locismwtor design s still relatively
i, 1% sewmed very likely Hhat sowe wodiffcstions would be required in future
undds o & result of the sxparisnce gained from the operation of the faur units to
prapured with sufficlent taxe to prevext gross exrors; the rectifisstisn of which
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Tecelve the cawve snd thought vhich are ususlly necesssry in order %0 sliatnate
drawings, $t wuld be nacessary for sither the Sponwers o our perscanel to bs in
contisct Vith the Ndbricator to discuss jecsible prodiess which might srise In
the course of seanfeeture. It willd alio de necessery o sllow sone tne aed
opsrwtion, After & discussion of the reguirensnts; the Sponssrs regquestel that
& sg% of wrking drswings for the Nodsl 1 wmit be provided.
Jenuary 20, 1960. The sek covaisted of 1BI drmwings. The treeings aod one set of
$7 sutual agressent, we providad & trief vesose of the problsss soticipated In
probisms. Por the wecend, this reeume is pressutel in Lppendix 2,

Subsaguantly, & Ssscription of selected changes sd aiditions to the
ssch inciasrstor yers prepared sod aduitted te the Sponsors. Thess are fnoluded

| in Appecdies 3 sod b, rewpectively.

1% sgpaersd Genipeble 40 provide for the fntewsdtient feeding of puper while

- SECRET
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incinarator wwre astisfeetory) bewever, the intermitient-betch-feeding sethod
which wae used required thet the alr supply be stub off during the lomding of
the paper. The chisctive of this partion of the Tesk Orier Ho. X resesvch progres
he initia) effort under this phase of the program fovolved 5 series of
avaiuntad end the most prowiutng ous selectad for furtlr evelustion. Isyouts end
dltsona) deaiins, wiich wers modifications of the first design, were Kiso

A $0tal of 23 tisas e evelved. The idans genarslly represented sowe
1ype of gravity feed through & boppsr, or & sschanieal fead involving either s
rotating mechanion or s rem yhich forcsd the paper into the incinerwtor. The
srlection of tim mest promising itdig wes oede en the basis of simpliicity, ease
of operation, and & alntwam oF wiving pexrts.

Pesiom Mo, 2

The selection of the Dasic ides for o meshanism to feed paper into the

| SECRE
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inciverator and 1ts performance evhlusted. The wmechanizs m the rewmilts obtalusd
furiog the tasts canducted mre deseribed belew.

evaluntion consisted of three besie plecen: (1) the lomding dox, (2) the housing,
and {3} the fire door,

Pigure 19 shows the lositing box; this wes conprised of & Trensits box
which wes Open of the 2op snd botios and of two stainisss steel sudds rods which
were farteond to the sides of the dox. Trensite ws salectad for this appliication
becsuse of 1te light weight end low coefficient of thersal @ n Mhich
permitisd the use of very closs clesrmuces around the aides of the dox. Tue
Joading box was lerge encugh to take SW1/2 by 1l-in. pRper in eny position and
legai-sived pupar in one position; wal had & capacity for wpproximately 25 1b of

Figure 20 shows the howsing Tor the feeding mechaniom. It waw spproxis
nately 2% in. long, 12 in. high, %08 15 in. wide, aod ves faliriewted from 1/b-inche
thick stesl piste. The plate paris wire beld together by bolts, to pemit ewsy
sommilily e Qlsessexbly for say medifications wnich woald be required. A stesls
angls frepe var fastened svowd the housing ¢ assiat in fingl sssedbly to the
invinerator. Transite sheets were fhstened 5 both intevual aides of the
housing o werve as insuistion mod te provide guide siots for the losiing boe
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tor sllow iy fyom the blower to snter the housing: this air wes ussd to conl the
Figoves 01 gnd 22 shov the five Scor vhish was fabricsted from stelnless
#ide facing the loaiing eshaeber wes a 2885 plate with & wzdes of holes of site
and Iocation such aa to permit the cooling air to flow %0 andl through the louvers
in the curved plate vhich faced he inside of the inofoevator. Thus, the alr,
At high valooity, paesel throvgh the hollow five door when £t was in the clooed
position, and cooled the surfices and kept swoke sl debris from autering the
Fgurss 93 and 24 {liustaute the assmbied untt in the loeding posttion.
of the box contacts the back of the doar; by thet time, the lmtch st the ood of
sach of the o Flrewdoor guide rods has pivotel md the two pine in esch lmteh
have moved into slots in the losingebox @) in the five-door gulde rods,
Figure 25 presents ths mechaniss in the Gelivery &y fecling position. As the
operator pulls back oo the hendls abtached 4o The loading box, the losilag box
moves il and the fire door Miso tewrels buck to the slosed position, &b which

1o obsexvs the loading- end delivesy-of-paper CHATNCLEXistics before Lt wes
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was delivared at & rete of ower 500 1B pey hr.
incioerator, sl a muber of tests were sandueted to cheek out the fesding mech-
{1) The paper plled tp in the costustion chaber close
on the return stroke and wore ralessed inte the

the following shenges in the expriesntel Sesding wechaniss e agresd upons
(1) Pemove the slifidng firs Sosr wod replace £t with
® hinged door to be located approximsbely 12 inches
{2) Replace the losding bex with & rsm-type mechunims.
{3} Mahimdmw?mvNMasmafm»l
Sesding mechmsiss, t0 M4 in preventing leskags of
the paper 1ato the insinerator.
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It e mepacted that the wbove chenges wald perailt the piper ¥ e Inwlisd

The redesign of the wxperimentel
o o  Tayont Sacrparisking 1
y Sotail dvmeings; the fibrication of the wev pacts; and the
Mwmmmwmtmmn

nechmrinn tncivded the addition of a hinged cover st the lowiing 2one, of &
hingsé fire doov, and of & res and guide rols, Thess are dlscusseld In Selail In
Hgough 32, The binged cover, wibeh seadedl off the lowling ehumber (fyom the
Toom); e oonstruoted from 1/E~tn.-thlek aluimm plate end 1-in.~thick Lensite,
meﬁ, 1~mmmmmmm,mmu
Figere 87, wes vosd 36 A0l velght to the covwe; and also to sl 1% irpossible
s 108) pager t0 & belght in the lamiing shisber suoh Ymt the Jeper might te
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Jumued Datvesen the top of the rem aod the top of the five doar Guring the
2slivery strcke. A 1/8-fn.-thick neoprens gasket wes cmsented to the underside
of the shuminum cover, st the outer edges, o provide s sexl for the lomling
then farteoed to & stalnless stesl rod st the top. The ends of the yol were
persit sctimting tha fire dsor. In the closed position, the door ssaled sgainst
Teanxite at 2w top sod sides, sod vas provided with sufficient clearance &b
the bottom to allow for therws) expansion. The five door is shown in the clowed,
half open, and opes positicos in Figures 38, 29, mnX 30.

The Tes face was fatricated from 1/8-in.-thieck Trensite shest fustened
to 1/h~in.thick alusioue plate. The use of Transits, with 41te low coefficisnt of
expansion, permitted fatrication with 8 modms clssrynce of 0.015 in. batween the
i fecs and the inside of the loeiing chsber. Stesl gullde rolls were fastensd
o the alusioe piste with angle-iron drackete. The Transite face of the rm can
be soen in the loaling position in Mguwre 30 mod in the extress delivery positdon
i Figurs 3i.
refractory-lined incinerator. The following proceluce vas avolved for delfvering

{1) Open w logding-chusber cover

{2) fosd pager

{4} Open the five door
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{5} P the yaper inte the incineetor
{6} Neturn the vax to the loading
{7) Cloee the Five &xv
{68) oOpun the lowd

4 the ree wxl Sixve dacer In sa st

o the Potiom of the fisw dvor, %M%mmwmmw
Dot caussld the spvings oF Doth plebes to Mdl, and, e & resuld
ope. :tmmwmmmmm&t»;
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Sould be 1o privect saoke and dadels Zvom
mmmwwmmmm@mmwmmwf
e the loading-shidber opvsr Wk Openad.
e wers then sede bo tim fire S, %M
il construckion on the low Wl of the doer, Fledhis tubing s
Scrsed by the tw walls Of the 12 yﬁ"#arfmm%ﬁmmﬂm to cme
kesp socke gd dsbris fron passing uoder the door vben 1t was in the losed
pouitign. A Lo N Hysten i &leo acvenged 1o contrel the fioe of
mmmmmmwmmmmﬁmwmtwmﬁm
hssbar prior @ clostng of the firs door.
~parging syshens, proximgtely 200 1b of paper were Jeded inte the incinerstor
rownkl foading procedure, Suitsble valves werv install
wprrging lines to contsnl the xir Tlow fros none $0 the assleo wvelilable through
& Iin~Saeter dwet. An efssctive paml e uiintained st the botiom of the

Yoo loaiing chasbme. Howeyer, the dysies showed sufffessat promise %o warvsit

Peusd on the Temidts of these Lasts, 1t wis Gectiied that the Seeling wache

*§££RE{

Declassified in Part - Sanitized Copy Approved fo.r Release 2014/01/06 : CIA-RDP78-03642A000900050002-5




g NS e T

Declassified in Part - Sanitized Copy Approved for Release 2014/01/06 : CIA-RDP78-03642A000900050002-5

JLURLE

would be redenipoed wnd wodiftel to incorporate snoaly seal &b the fire door sad

A detatdol leyoud s mads of the experinantal fesding machussdse
& pew conpletely Soubls-wailed fire door, an sir-seal
siyepurglog systes, sod sultable valves and ducting, The imit wis redesigned to

phrts wevs fudeientad, sl the wilt was sseediad snd stiached to the fneinersbor.
A yowber of test ruas were conducted sod the Wit wae Geomstywted to the

mwma}&mm&m"
' mmmmwmmmmmmmwmﬁrwmm
foor, (3) & yurging chanber; with e guick-opsmmbing himst gets, located et the
renr of the losdicg chanber, (4) & series of holes in the raa face, aodt (5} sult-
able villves and ducting to pirmit control of the low of iy from the blower

The new firve door wes made up of two pancis {(sheels) of stainless stesl
held 1/2 in. spert by suitedle spacera. A stainiess steel tubs ves welded
betwetn the plates st the top of the 400r, &3 & sepsrste steal shaft was foverted
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Pigure 37.
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QLEUNLI

through she support toshivgs snd fewtensd to the statinless stes) tube. This
tee-plece method of sesmlily perwitted sasy yesoval and replmscessnt of the fire
door. A ciewsnos of 1/32 in. wei medrteined %% the sifies and hovtom of the

Two rectanguiar sir sknifeile; fadricgted from slumious sngle, wers
3/8 1n. wids by 10 ix. bigh were miiled in ssch side plate of the loading chmuber
o perait wlr 1o enter the «ir space fo the five door. Aly was intyolduwcsd te
the side manifolis through 3-in,-Slaset tal dusts from the watn Sein.e
Slmwber Bpply idoe. A dubterfly walve w3 located in swch 3ein.-diumebter duct
to peruit control of the Tiow of atr 1o eech side manifeld.

A purging chander, kel from sheet metal, was instelled st the
& quick-apersting sltiing-gute valve in & S-in.dismeter duct. The ram face
wny plrfornbed with d-fn.~dluseter holes, and the 2lesvance &b the sides was in-
styeke.

Figures 38 and 39 show the redssigned feeding mechmniom tostalled ou

Tewt Results

MMMWQWM&:WWWWW
refrwrtory-lined fncinsrater. Hinor wmechs ) AfPfisudties wave mw with
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8-

the Cive dnar in he izt W Wete. Thine diffisulvies, Witeh provanted Whe
all woving Parvs Wrket GaVIOMCAULLY in She fImAL demk.

The £inal \omk of e Foeling neekanian on the rolasrtewy-1ised inetnaester
amll owmbe of papir cumsed Jenee chaths of Japaw % be Blow sut of e chanher.
his AMLfind iy W ook entvmdbared A W8 leating snd delivewy of peper in
mall ek 4o sllev eutll ssswnbe of Josue pepsr 40 be plaved in tw loalding
shnber. Slhough o adetee of laudieg emildions venld evestmlly ave te be

N : - . . ~ -
o w,’ ~m»e»a~v:~¢~.-a’ haad e o 2 o bl
A N -

Afwer e scoeull Jroieigpe insiserster (atr-Tiin seeled) wns senpletad,
e epurinental focling nethanton ws nelifiel slightly %0 £1% Yk epesing in
the weit. Aly Ser purging oal ssulisg Wo Wk frem ¥ho Blover whenl of te
iscinssuier siv-taper Vtweitle, %0 26 40 nalntuin & ssniinasvs sowres of wir.
Suring twinis of the Meaking mochenion, it wan fownd that the ofr Nev o e
incinsyeior bad e 3 yebwel 5 Wbe "L/A" postiiee of the alv-dmupiy Nawiile
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while feeling, in crder 4o avold wxessive texperstures from flash burning of
end dlstribution of peper in the condustion chaxber vas scoaptabls.

During demonstrations for the Bponsor on Decanber 16, 1959, the sapert-
mental faeling mechanims was {nstallsd again on the prototype sirefiin-cooled
mechaniem ves quite satlafactory,

feading paper intersittently to the Hodel 1 incinerstor. It appsays that this
mﬁuumawmmmmmmmmm

incinerstor for the destruction of papar &b rates betwesn 200 and 500 1b per
hr, the Sponsor envisionsd seailey size walts of the sse type to AN the
needs vhare lowar rates of burning would ssrve the pupose, After dlscussions
with the Sponscr sod his associates, 1t sppesred that twd seller sizes would be
highly destrable.

Tar exmple, & ¥odal 2 unit, capable of sbout cne guarber to one thlrd
of the burning rate of the Model 1, would DALl & definite nesd. Tt vas
estingted that the Model 2 could hmve sbout the sene height as the Modsl 1, but
#hould be sbout 2% dn. in meximum disveter rather than 42 in. In adattion, as
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VWLULRL]

» el of naking the ssubugbien shinher shorbves, 1% may alme We possidle o
1eovte the air Mower Valev 42 smibustion chauber, et SAS1L ithin e eamwe
sty hill of the esawlly, t5 give & Smpert Wit Wtk an STWASKIvE MpPESINSe.

(M e Rpaneer's Yoguesk, & poiponel shisk peevided for & yeseerch
yoageas Aireciol Wl Whe Sevalagnart of e shove-damrivad, vetusel-sise
it we sdmiviel. This afiort W Sdesguuily toitimied unher Task Cedey
5o, W)

A shlll sualien, mimiowre-sise, ieataerster oo slse viswsiisel Wy
the Spsmenr, fov routiss detly deshrushion of pipws in ¢ M) offies. A
dosiveide sine fer this tope of wait wuld e bt 25 in. 1n Medgds and 15 in.
,_ v Miemeber. The sgawmtien snd Sellesiien «f & Sintutied pevs of S f1y
. ssh weuld also 36 & gl Sor SO @ VLS, 45 Ut the f1us gases 4 be dis-
cuneysl waeblirvatvely fyen & SUMR o Wt pips.

(A he Npenser's Toguast, & Joqpoadad whish Ssserihel ¢ Pvsseresh ywepren
Sveesed towmnl e Sevelapamd o ouh 8 SEIShIS-sine SNAtANEVY var Sumstbed.
[ s elfert we sdosgimtly intkisbel vl Suk Grlur Be. 88.)

" 0o sutiiery sWmol-ly Miover drtvan Wy & gusiine euging, vhieh ws
. coweblad for Mmenstretion pupoas, is net the optiem ammeagemet fer use
. with the Moled 1 fociavater: The et of an Sebeprel asambly or & Femsbely
. spossen (vbesgumily, & prapomsh we Simitiel eed S ofert W 08 @ il
 Sesk Ovler Bo. KX, Wevk Guer Bo. IX, thok we divestat tevaed the develsguent of
wid W Muled 1 inrtomelns.)

Sosh insimiintien of G Jebul 1 Wit My Yepdve eusten-male Shusk
dusking. Hveews, thove mey be nawit in G Spenser sslwsting & fov typies)
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| eTARLT
PYRTE
=97

| deadgne, in an mbtempt to DUILTLLL the nesds of the majoclty of installatiouns, s
axticipated.

Hurther attention o tihe collection of f£ly ash {rort the Jodel X or
subsequent models will undoubtedly be needed in oxder to achieva asceptance ol
these wilts in peocrpphick! arces siich are particulaxly conseious of aly
pollution, sl in order to satisfy sscurity requivements. (7o this end, = propotal
dated August 10, 1960, was mibmitted to the Sponsor that deseribed o femsibility
study of the various methods of cleaning the stask gases of Incinerators such &s
the Models 1 aad 2 undta.)
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;'%?nynmmmmm.s, Vork Order Ko. IIX", &xted Pebrwmry 28,

J. R.armzr, De S.mm& W. Tring, "Comibustion in Foel Beds®,
Jm’ m’ Val. &' No. l, PO 1-8,

¥. ¥, Bose ad 0.C.H. Rmrpe, "The Coxe-Fired Down~Jet Furnsos”, Coks and
Gas, Bovesdber, 1949, Vol. 11, pp. 389-3h.

R. Cs Caray, L. A. 8pano, C. H. Schemerts, and H. Perry, "Expsrimental Stuldy
of Effects of Tungeatial Overfive Alr ou the Imcinerstion of Combustille
Wastes”, Air Bepeir, Novender, 1953, Yol. 3, No. 2, pp. 09«16,

D. C. Bampeon, E. R. Hyxsn, eod Y. A. Rodger, “Basic Operatiomsl Report of
the Argorme Active Vaste Incinerstor™, Report AML~5067, Petrusry 6, 1953,
Arvgonne Extioual Esborstory; lesont, Illinois.

X. A. Watgon ant J. 8. Claxk, "Corbustion ané Conustion EZquipment for Aero
Gas Turtidnes”, %gmg&mmw October, 1947,
?ol-&],;yp. A

B. 0. Buckland and D, C. Berksy, "Cowbustion Systee for Burning Bouker ©
011 in & Gas Turbine”, Mechgnicsl Baineering, 1949, Vol. 71, p. 167.

H. R, Hezavd and . D. Buckley, "Bgperimental Combustion of Pulverised Coal

st Atxospharic ed Elsvated !um" Transaetions of the ASNE, August,
1988, pp. T29-T37.
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~378 Pivot sngle

«389 £lide ~407 Seal strip
-383 £143e -h0B Pashet
~385  Jam mrt =§16  Liner upper cone umper flange
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»53D

~433

8ight glaws nipple

Vant pipe ¥ing

Hiddle section cuter shell
Fledible tunt

5=

LR 3

35h=435
k36
438
439
™
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Buring the development of the sécond peototype Wit and the preparetion
of the working drewings, 1t was nobed thas 11 paints sheuld de watehed partisulsriy
by the febrfcator during the preduction of the Model 1 insiveratcr. Thewe are

(1) The ™" Band Assesbly showa on Brawing No. 35110 was not Setatied
becmwe it o & purchesed part. Three weeks or more should be allowel for the

(R} Vhen the louvers sre formed, particular cure wust be tskwnm t0 heve
The parts Invelved sre; Door Inner Liner (Brawing No. 354-343); Liner Upper
Cone (Dramiog No. 35h-17); Linwr Bovtom Cone (Dreving Mo. 354-b16); Kiner Lower
Bection (Prwwiag Ho. 35h-115); and Liver MidMle Section (Dwawing ¥o. 35hehih),

(3) iwen the Besket Top Baod (Deswing No. 354-327) is tack welfed to
the Liner Upper Cone (Drwwing So. 354-517) 1z the Top liner Asseudly {Drewing
¥o. 354-10h), cars should be teken not 30 wap the Iiner Upper Cons or to aliow

(h) When the StiZfenar (Draving So. 354-301) mot Stiffener (Ixeawing
%o. 358+302) are tack welied to the Dews Pate (Dreving No. 35K-300) tn the
Bottom Plate Asseubly {Dwewing No. 334<20B), cers sbould De takea not to warp

{5) then e Badistion shield (Drawing Ho. 35k-391) ix tack welded to
the Stiffener (Draving Xo. 353-301) wed Stiffener (Draving No. 354-308) in the
Bottons Plate Asseably (Drawing Wo. 354-208), care should be teken not to turn

SECRET
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Nelas in 4he Mofiekion Shicdd. Likewian, suse should e taken 106 40 Burn holes
in e el (Demmtag Bo. 390-305) vhas 3¢ is dask weldek te the Qammel
(Swaming Bo. 390-303) in 5o Dear ownsd Asossbly (Jweming Wo. 394-G0h).

(6) W e Mevde (Bvaming Bo. 30-36%) and Whe Nowsds (Sveming
Do. 390-333) ave weided tube ¥ha ldmar MiARLe Sertien (Demmtag No. 2J%-A0A) in
he Liner MALe Sesiden Assarbly (Nemntng Ns. 3A=303), it is sasamtisl Ut
he Benales b alignel ae sheve in e ensmhly dvening. The DeNper Angulertty
of e Bomdes is wwtiten) anl jupowtink v e yrepar adr Dow.

(7) Wam the Pofleskar Awaidy (Sweming Be. 35%-109) is tnemrved
Asombly Owbew Sheil (Seeming No. 354-103) ia the Dasiscsmter Assudly (Dewwing
No. 1h-100), ¥he Murloseer Asvmidy shoull %o ssllapeal eough te Jome ly ¥w

(8) Wum e twe yaris of s Piamikle Dwet (Reustag B, 356-43N) are
smatal tegethen, %on eud of the Desper Beusing Asomily (umming Ne. YA-809)
shoddd %o wand 8 & foen.

(9) Wosn G emplois Tnmw Lbney Asonily Ls tnsariel iste the Ouber
sl Asamibly (see Tvem 10 valow) witsh the Defarter Asombly installed oo
showm in Duintretey Assebly (Seawing T 354-100), W meteh in ¥he Owived
Sons Doun Ring (Meuming ¥o. 390-A13) en the linar Bethen Sesiien Assably
{Demaring Bo. 3N-113) shavid be shigned with 4he pruper end of he Sitlfener
(Resntag Bo. 3A-300) on the Tedien Asendly Ouber Shell (Dvautag Mo, J3h-208).

(10) 3¢ shanOd e noted Vet 0 Zener iiner Asswmbiy dveiags
{mes. 350200, 350108, end 3A-113) and he Guter Shel) Acemibly deunings
(ne. 390-300, H-200, end IA-303) sre wastiod with asseshly refwwense liwes %0
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(11) During fimnl assenbly when the Outer Chell Top Assembly
(Drawing Jo. 354~101) &5 placed on the Outer Thell i1ddle Assenbly (Drawing
Ho. 354-102), care should be taken to avoid daaging the Ceal Strip (Drawing
fio. 354-407) attached to the Top Iiner Assedly (Drawing [o. 354-10h).
ninimize Gifficulty, tape may be used to hold the Ceml Etrips in place during
assendly.

SEORE!
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.10]_—

Owr lether dnted Maxch 1, 1960, trsnmmitted to the SBponsor s 1ist of
changes and additions which vere to be mple to the wrking drmwings of the
Model 1 incinerator.

Thene were sz follows:

(x)

(2)

{3)

L)

(%

(6

(1)

(8

On Drawing 354-100, Incinerstor Asseably, lower pight<hend
corney:

".302 Einge Pia" ghould resd "-363 Ringe Pin".
On Prowing 354-311, Duct Flanges
Chmags “9/32 aim™ to "3/8 A" for all 12 holes.
0o Deming 354-%38, Duct Flange Gesket:
Change "9/32 8ime® to "3/8 dlma" for a1l 12 holes.

On Dxwwing 354~397, Cap Screw (3/6"); Drawing 35h-403,
Rut; and Drawing 35h-A04, lock Vashers

Add4 12 to the nurbder requirsd, L.e.; increass the
pucber required from 64 to 76.

Drawing 354-539, Cap Screw (5/167); Draving 354-340,
Nut; and Drawing 3 1, lock Washer:

haee dravings sre obsolsts.
On Drmwing 35%-103, Pottom Assesbly Outer Sdwll:

Install fittings vhich serve as pressurs tap for
rubher hose leading to mancoeter.
On Drwwings 3S5-430, =431, -432, wd -433, Reflector
fhield; Draving 354-391, Redlation Shields and
Prawing 354-345, Door Shield:

steel should have & No. & finish.

On Drawing 350-325, Shields
pmiwuaormao-wmtsﬂ»ms

RN
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208~

(9) an et Mtriy:

{10) Om Dowwinmg $3V-M00, Yens Piye Rivg:
(11) Ou Dumwing I50-225, Buack Ring Assesbly:

(12) on Drwwing Mh-372, StifPenar; Deawing 390-374, Yeuss;

(13) On Deaming 3Sh-307, Datied Top Benk:
Radusw 0D v B-3/0" % 21+1/2" to yeevide
abeisus of 1% e Dashist Asventily ol
dop bk Suring seniibly.
™he following 1tvems ave sundad wad ean sither ¢ payehansl o
prapaned:
(1) Tostroseoss and souwiing paoel.
mm osambliies (oup .
{2) mﬂh ( 5 & spre)

Contin Conpempiinn
M“M
Mtiie 25; Yov Tork

z ity M. Mm mumiw%
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VLUNL 1

(3

or fram:
L. R. Mawshell |
Onlaabue 3, Ohie
hivesongile & b} dvbaenins Wb wive Wype witk &

(V) Owtadn 12 fass of MbosAY-Aype Yikber tibing, 3/R* ID

(%
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w10k

Drsoring Ho.
354130
355-111
354817
355347
35h-348
F5h350

;

B oM MR R R R B R RN H R
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~105

In addition, ome 3-ounce tube of Ho. 1 Permatex Form=-A~(esket, or its
equivalent, ;wmmmmmrmemmmmmma(m
Hos. 358~347 and 354-348) to the Door Assembly as indicated on Drwwing Ho. 354-11k,
Also, ome spare thermocouple assembly shall be provided (as described
in the list of changes and additions indicated {in Appsndix 3,
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